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(57) This invention is of a hybrid organoclay that 
consists of an organic chemical/phyllosilicate clay inter- 
calate that has been ion-exchanged with quaternary 
ammonium compounds. Since this hybrid organoclay is 
hydrophobic, it can be washed in water to renrwve reac- 
tion salts and excess water soluble or water dispersible 
polymers to give a clean product via inexpensive means 
such as filtration. This allows a better dispersing com- 
position to be prepared without the difficulties of isola- 
tion presented by prior art which uses energy intensive 


means to remove the bu\k of the water from the final 
product and cannot be easily washed. 

In one aspect, the present invention provides a solid 
clay/chemical composition that comprises: (a) one or 
more smectite clays, (b) a quaternary ammonium com- 
pound which reacts via an ion exchange mechanism 
with the smectite clay, and (c) one or more non^nionic 
organic materials that intercalate with the clay. 

The invention is useful both as an ingredient to form 
nanocomposites and as a rheological additive. 
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Description 

RAr.KGROUN " HF THE INVENTION 

Field nf the Invention: 


10 Theological additives. 

Rarkg round of the Invention 

for solvent based systems. They are usually produced ^ ™ ^ produce an organically modified 

smectiteclay.andaddingtoitapuatemarya^^^^^ 

clay by cation exchange reaction and adsonstion. ^f^e ra^ciion may « ^ade without water by 

dispersion which allows for its isolation by filtration or compounds with no 

exlmston mixing, wrth heat and shear, smectrte clay ^^^J^^^^^^^^^^'^ ~ Ler qualtty however, since, 

=;rrnttSS^^^^^^^^ 

for heavier steel and other metal products, ^specialty in the ^placements lor heavier steel parts 

use in a growing number of other ^'^^ ^^^'"^^^J^^^ Zton m2r« fo' example, has been successfulV rein- 
in ship construction. Using extrusion and injec .on ^^^^J^^^^J^^J,^ ^ ^^^^^^ ben'onrte and hectorite) dispersed 

SeTnanrmposnes, have enhanced structu^ 
10004] Thebehaviorottheresunantpjas^^^^^^^^^ 

ited by the plastic, polymer or resin alone a"^,^^^^ ./.gg been known that bentonite and hectonte 

the matrix chains between the clay's millions ot microscopi / ^ 

about one nanometer. 

polymer adhesives and films Including polyethylene. w.,„«rt nhuiinsiiicates Smectite clays possess some 

Ke] The Clays used are typically smectfte clays which '^^^^^^'^^^'^^^^^^^^ oftwo- 
IctLalcharacLristlcsslmltertothernorewell-Kn™^^ 
dimensional layers formed byfusing two silica tetrahedralshe^^^^^^ 

of either alumina (for example bentonrte) or magnes« ^^^^f^^^^^^^^^^^^ 

having somewhat drtferent structures. Stacking °' '^y^^^;;,^^^^^^^^^ layers. These chambers are occupied 

rcrsrh~--e-^^^^^^^^^ 

[y a cation exchange reaction between the silteate and an ^'^ammoj^^^ SSiiJc clay organophilic and this 
organics. natural bentonite and hectorite are themselves very hydiophilic. 
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OescriDtioP the Prior Art. 


2,631 ,3Se, (oa pr,deo=ss» ot Rhso,. lr«, such as -ubta.. polyohloK:- 
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o,anoo.av — torp,asticsandaesc..ep.s.lcsUuctu resco..e.^^^ 
Lssfu/asrheologicaladdit^,es Which compnse the react.^^^ 

carboxylic acids, capable of reacting with "^^^^^ i,,o^,ed mbcing an organoclay with a polymer 

[00101 Manufacture to date o ^^^^^^^.^^^^^^^ temperature. For example, polystyrene has 

powder, pressing the mixture into a pellet, and ^^^,^"9 at i^^^^^^ ^^^^^ Temperature 

Seen intercalated by mixing polystyrene with an ^'^J^^^" ensu 'ng polymer melt, 

of heating is chosen to be above the J^'^ ^^-^--^^^^^^^^^ process for producir,g a compos^e 

[00111 Representatwe U.S. Patent No. 4 810,7 J4 'oy°^ . ^i^^ exchange capacity ofup 

Lenalwhichcomprisesastepof contacting^alayeredsm^^^^^^ ^^.^^ ^^^^^^^ ^^^^.^^ ^ 

to 200 mllliequ^/alents per 100 g with a swel I ng "^'^ ^^^ ^^^^^^^^^^ ^ polymer, and a polymerization step of 
complex Which has the property o«>-n9 ^-Jj"^ 'LeS age", sed is one iich has both an onium ion and a 
polymerizing said monomer in sari ^^^/^^^"^^u S Patent No 4,889.885 describes a composite materal, 

Actional group capableof reacting wrthapolyr^^^^^^^^ ■ a vinyl-based polymeric compound, a 

Which comprises (a) at least one resin f^f ° '"^"^J'" ^^^^ dispersed in the resin, the layered silicate 

rr";^;srs:frri?iarr^^^ 

IS connected to a layered silicate through 'ntermediate. ^^^^ ^^^^^ 

'n,l. Mh hsv. ™c«.l patents .n ths "Z^^^"^^^^.^ 6 lt.lx cl=,s mm non^tanda^l 

pounds), see also Amcol U.S. Patent No. 5.721.306 6,032.546, 5,032,547 and 

S7?rorr rj^trrr,j^~o^ ^ c« 

Texas. 5 530 052 describes silicate materials, including montmorillonite 

^^^^^ 

posites. , ^. intofrfli;^tes directtv bv reaction of the monomers in tine presence 

bys ^eSSSSSSSn.!^..^^ 

LerU to process and isolate, but are dimcult '°^;;^^-;^^ZTor^^ '-m quaternary 

teristics but are inconvenient to isolate ^^'^^^^^'^.^^^^^^^^ with ion^xchangeable clays 

Ibility With povmer, resin and P'«««f !' ^^^^^^^^^^^^^^^ unintercalated polymer along with the clay- 
intensive fashion. This process also has the P°^°" J 3°„_.=„_ 

polymer intercalate for which there is nosimple f requires that an expensive 


a nanocomposite. 
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nFSCRIPiiuiNM i: hybrid organoclays. 
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Mnntmorillonite 

[Al4.,Mg,Si802o(OH)4.,F,]xR' 

Bentonite 

« [Al4.,Mg,(Si8.,Al,)02o(OH)^,F,Kx+y)R^ 


20 


25 


NH4, and mixtures thereof; 
Hectorite 

[Mg6-x'-ixSi802D(0^^)4-f^fl^'^' 

Saponite 

[Mg6.yAlySi8-x-yAlx.yO20(OH)4-fFfl'^R* 

thereof; and 
Stevensite 

Beidellite 

[AU,y(Sie.x.yAWy)02oVf''tl'^Fl' 

loJq ™ .™„.=d 0^ used in '^ ^r:^. rc^rr::.t9^rssss£S » 

carried out. 
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10037] Compound(s) b) o1 the invention a quaternary arr^moniurr, 

formula: 


compound(s) which include those having the 


R; 1 
1 1 
R.-N-R4 I 
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^ereinR,co.prisesa.oupse,ecte.tro.O).ine^^^^^^^^^^ 

S from 8 to 30 carbon atoms or (ii) alkyi or ^ "^^ J^V^^"^ aralkyi and aromatic hydrocarbon 

irpe dently selected from the group consist.ng of(a) linear or ^^^^ ^^^^p^ ^ 

fluorSon or other halocarbon groups hav.ng from *° f ""^^g^^e group^ (e) al^rl, vinyl, or other alkenyl or 

occg„»g oils Including -annus »egs»ble 0«s, «* _ 08 pslrochsmlclly «r«« tram 10. 

raTle-iS^-^^^^^^^^^^ 

;ST«.es^.se,ularomaticgroups.t^^^ 
SpeSalsderivedfrombenzylhalides^^^^^^^^^^^^ 

^kyl SLln has from 1 to 30 carbon atoms, J^^^^ ^^^^^^ halides, orthc.rnets. sr^ para^ 

those derived from ortho-. meta- ^"^P^'^-^^^jJSenzvl halkJes wherein the alkyI chain contains ^'o^]^^^ 

2 3 and 4-h Jophenyl wherein the halo group .8 .^^'^^^^^'''^ alcohol, wherein the alkyI group contains 

;s-"s=p~-— ^^^^^ 


45 are; 


□■n«h,ldili,drooen.l.dl.«nw ammonium cnMe (2^): 
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CH, 
1 

C„H„-N^-C,H,-OH 

r 

OH Cl- 

Dimethyl dibehenyl ammonium chloride : 

CHj 

1 

C„H„-N*-CH3 
Methyl irislhydrogenated tallow alkyl] chloride: 

HT 

I 

HT-N*-CH, 

1 

HT Cl- 
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EB:=c=:rr^x-^i— ^^^^^^ 

pCe^ an copoN^mers based on vinyl ^'^^'^''Zi,T^oZTs^6 acrylic monomers: polyolefin polymer 
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20 


25 


. . • I ^« TuiYATROL VF-10 andTHIXA- 
roo471 space preferred examples o, useful non.r,ionic agan. matera^. ™^S,er specific materials are 
SvF 20 wt^ch are liquid po^ester amide coP°Vmers made by RHEOX ^^""^ poV(N,N-dimethy- 
S%yrroTdone (PVP) or Ks hydrolysis P^^f Po'V^'^V" 
Samide), poV(N-isoprapylacrylamide), P°'y(N-«'=«t^"^'d^ and copolymers thereof. 

oxSone and polyvinylmethyl oxazoldone, P^^'^^J^'^^^^el^M organoclays. One is to first disperse the 

S At least two ger,eral 1 ^^^^^^^^^ of from about 1 to 80%, most 

srnect^^te clay in water. The clay is preferably ^^.^P^^";^/";'^'!; ceritrif uged to 

pXrSly f rJ m about 2 to 8% by weight^Opt.0^^^^^^^^^^ 

cLtitute about 1 0% to 50% or the starting clay cot^P^^^^^^^^ 

S organic material in a heated d^^, such a a e^-^^^^^^,^ ^^p^.nd is added and the .na. 

loZ ^th of the methods ^^^^X^^^^^^^:;^^^^^ '"^^^^^'^ " 

he clay with the quaternary ammonium .on followed by i^e^^^^^^^^^^^^^ 

make the compositions of this invention will vary depending "P°"J'"^ J ^, ,3^,3,8 in the matrix polymer 

To be SrnSTwfth the goal to -^ieve V 100 and -re preferab^ 
t is typical that the ratio of component (c) t° ^°'"P°"^"^2.*^'^^J" be datemiined by the ability to make the nal 
S to 50: 1 00. The ratio of component (b) '^^"^^^f^^ZZx subsequent washing and filtration, as well as 
i'oiuct sufficiently hydrophobic to allow P-j337,Xon " hydrojhob^ity of the carbon chains attec ed 
Sood incorporation in the polymer matrix. This «"';7^!Pf 30 to 40 parts per 100 parts of clay are preferred. 


30 [0053] 

product of: 


^ ' . -X *u« «^fl^fito-tvne clav and 
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Run # Clay 

HDCtorite 


4 
5 


Hectorite 

Hectorite 

Hectorite 
Hectorite 


Non-Anionic 
Organic Material ^ 

p(vinyIpyrrolidone/ 
AA) 


p(vynilmetliylether/ 

MA) 

p(vinylmetliylether/ 
MA) 

p(viny l formal) 
p(ethylene oxide) 


Commercial Name 
ACP-10055 


Quaternary 
M2HES3 


Method 


(A) 


Gantrez ANHQ^ 
Gantrez AN17945 

50,000MW 
ca. 100,000 MW 


M2HES 

M2HES 

M2HES 
M2HES 


22.86 


•+4.49 


22.86 

21.14 

29.47 
27.48 


+4.49 

+2.77 

+11.10 
+9,11 


60 


nopolyetherol. EDA-ethytenediamine. HSA-nyaroxy 
5 international Specialty Products (ISP). 
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TABLE 1 (continued) 


Run # 
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Clay 

Hectorite 
Hectorite 


Non-Anionic 
Organic Material ^ 

p(vinyl alcohol) 

p(ethylen0 glycol 


Airvol 523^ 
8220 MW 


polyamide 
polyamide 


THIXATROLVF- 
107 

THIXATROLVF 
107 


M2HES [ 

A 

1 26.20 [ 

+7.83 j 

M2HES 1 

A 

I 21.97 ] 

+3.60 j 

2M2HT 

A 

36.1 1 

+10.65 

2M2HT 

B 

40.0 

[ +14.5 1 


polyurethane 
p(styrene/MA) 


Hectorite 
Hectorite 
Hectorite 
Hectorite 
Hectorite 
Hect orite 
Hectorite polyamide 


R HEQLATE 204^ 
SMA 3000^ 


^methylsiloxane) Antitoam 1400^ 
Vcdimethylsiloxane) | AntifoamB^ 
polyacr ylamide 
polyester amide 


10.000 MW 
E1075/ ADA/AEPD 
THIXATROLVF 


207 


15B 1 Hectorile polyamide 
16 1 Hectorite polyamide 
17 A I Hectorite polyester 


THIXATROLVF- 
207 


17B r nectorlte polyester 
18 1 Hectorite polyamide 
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Hectorite polyamide_ 

H ectorite polyester amide 

Hectorite polyester amide 

H ectorite polyester amide 

jentonite p(ethylene oxide)_ 
Bentonite polyamide 



Jet2000)/ 
E100 4/NMG 

C15/E1004/E11) 

4^ 

C15/Er001^El040 

EDA/HSA/E1040 


EDA/ EI 004/NMG 
C15/E 10Q4/NMG 
CI 5/E1 004/NMG 
C15/ E1 004/NMG 

60 0.000 MVV 
THIXATROLVF 
107 


6 ^ir Products 

7 RHEOX commercial product 

8 EllAtochem 

9 Dow Corriir^ 

n osrri ption 01 Results : .oppositions cause increased doo, spacing 
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^AriaH tn me slurrv The mixture 

Table III 
Comparative Dispersions 
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20 



2 Rheox commercial product 

35 in Table IV. 


Table IV 


nypno » ^ TZTTZTZVoZ^^mm Vise. ( 


Materiai/lncorp. Method 


45 


Bl ank 

BENTONE 38/Diy Incorporation 


BENTONE 38/Xylene pregel 


Sample 21 B/Dry Incorporation 


Sample 21 B /Xylene pregel 

Rheox commercial product. 


StormerVisc.(77°F.K") 


74 


90 


84 


Brooicfield Vise. (10 rpm, cP) 


3400 


1760 


2400 


SO rv^rrlptlon of Results: ^^^^^^ 
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and reaction o1: 

(a) a smectite clay; 

b a quaterna.y ammonium compound, and 

(0 a non-anionic organic matenal. .^^.^^ ^^^^^^.^^ 

Hinn to claim 1 wherein the smectite clay IS selected from the gr 
2 A composition according to claim , 

: 1. 

3. A composition according to claim 1 or claim z:, w 
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1 R, I 

I R,-N-R4 1 
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J X- 
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u ^ oiinhptic aralkvl or aromatic hydrocarbon 

serein comprises a ^^s ^^^^^^^ 
Sroups^^avinglromato^^^^^^ 

R4 are independently selecteo 1 ^ ^j^pg having from 1 to at^o"' oxazolidine groups, (e) allyl. 

anion selected from the group consisting .Borises at least one. pref- 

consisting of 2M2HT and M2HES. ,„„„ic material is selected from the 

group consWKgol polyuc»m»'». P»iy™" ^^^^^ ^ ^^^^ ^ 

A A nanocomposite comprising: 
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Hina to Claim 8 Wherein the matrix is a giyool.T,odified polyester. 
1 1 . A nanocomposite accord.ng to claim 8, wh ^ 

of claims 1 to 7. 
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